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Tropical cyclones are increasing in severity.1,2 With sustained
winds of at least 74miles per hour, these storms—also called hurri-
canes or typhoons depending on where they occur3—can be enor-
mously destructive and are associated with a range of both direct4,5

and indirect6,7 health consequences. But high-quality data on their
human health effects are lacking, especially in countries with less-
developed research capacity, according to the authors of a new
paper inEnvironmental Health Perspectives.8

To assess known health risks from cyclones, the Australian team
performed a systematic review and meta-analysis of the peer-
reviewed literature. Their findings8 provide much-needed insights
into both disease risks associated with cyclone exposures and gaps in
our knowledge. The most consistent evidence among the papers
reviewed linked cyclone exposure to mental health problems, espe-
cially post-traumatic stress disorder (PTSD). One study reported that
elevated PTSD risks were observed 2 to 3 years after the event.9

Higher risk was reported in the population overall andwas evident in
specific subgroups, including pregnant women, high school students,
and public healthworkers.

Cyclones are expected to become more intense with climate
change,2 and ideally, this study will help policymakers and public
health authorities develop targeted interventions to mitigate health
impacts of cyclones on affected populations, says Shanshan Li, an
associate professor in the School of Public Health and Preventive
Medicine at Melbourne’s Monash University and one of the study’s
two corresponding authors.

The initial literature search yieldedmore than 19,000 studies, yet
only 71 of them—most focused on cyclones that struck the United
States—met prespecified criteria. For example, studies must have
provided population-based risk estimates for adverse health out-
comes among people exposed to cyclones of varying intensities.
Papers that discussed only health effects of events that occurred after
the cyclone (e.g., flooding) and those that did not assess human
health outcomes were excluded. The authors also conducted a risk-
of-bias assessment to ensure the papers they reviewed had been rig-
orously conducted and reported.

Robbie Parks, an assistant professor of environmental health sci-
ences at Columbia University in New York, who was not involved

Besides their findings regarding health outcomes, the authors of the new review reported a paucity of studies outside the United States, especially in countries
where they suggested adverse effects could be more pronounced, such as in the Philippines, shown here, and elsewhere in Southeast Asia. Image © iStock.com/
Matias Olivieri.
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in the study, underscored the usefulness of the review’s synthesis of
health impacts data. “Hurricanes exhibit natural variation depending
on where they strike, wind speed, and other variables, so it can be
difficult to study health impacts if focused on one location or coun-
try,” he says.

During their investigation, the team focused on the following
cyclone-associated outcomes: all-cause mortality and hospitaliza-
tions, injuries, adverse birth outcomes, mental health outcomes,
diabetes, and cancer, as well as cardiovascular, respiratory, and
infectious diseases. In addition to the associations between storm
exposures and PTSD, the team found that living through a cyclone
was associated with increased risks for all-cause mortality, all-
cause hospitalizations, and hospitalizations for respiratory diseases
overall, as well as chronic obstructive pulmonary disease in
particular.

Associations with other outcomes were mixed or limited by
comparison, likely because fewer studies focused on these out-
comes, according to the authors. The paper’s second corresponding
author, Yuming Guo, a professor of global environmental health
and statistics at Monash University, noted that hypothetically the
risks of other outcomes—anxiety or depression, for example—
could be as high as for PTSD, but because those outcomes were less
studied, there are not yet enough data to draw that conclusion.

The scarcity of epidemiological evidence from low- and
middle-income countries is a source of considerable heterogeneity
in the overall results, according to the authors. Li says populations
in Vietnam, India, Bangladesh, and the Caribbean, for instance, are
likely to be more vulnerable to cyclones due to characteristics such
as densely populated coastal areas and lack of sanitation and drink-
ing water infrastructure. “Yet very little is known about the spatio-
temporal disease risks and burdens in these countries,” she says.
The considerable heterogeneity among the studies in terms of ex-
posure assessments and modeling strategies hinders the synthesis
and generalizability of the findings, she explains.

Victoria Lynch, an environmental epidemiologist and post-
doctoral investigator at the Columbia University Mailman School
of Public Health in New York, who was not involved in the
research, agrees. The paper highlights the need for more studies,
“especially in the countries that are most susceptible to these

storms,” she says. Another important point raised in the paper,
Lynch adds, is that the wide range of methods and measures used
in the field make it difficult to look across studies to see how con-
sistent a finding might be. “If there were a more rigorous debate
around the most effective approaches to methodologically study
health impacts from cyclones,” she says, “that could allow for
more consistent studies and then the ability to meta-analyze
them.”

Charles Schmidt is an award-winning freelance writer in Portland, ME.
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